Monophosphoryl lipid A protects adult rat cardiac myocytes with induction of the 72-kD heat shock protein: a cellular model of pharmacologic preconditioning.
We examined the in vitro preconditioning effect of non-toxic derivative of endotoxin, monophosphoryl lipid A (MLA) in adult rat cardiac myocytes. Cultured 5-7-day-old myocytes were preconditioned for 4 h by treatment with 200 ng/ml MLA. Twenty h later, cells were subjected to simulated ischemia by incubation in 0.75 mm sodium hydrosulfite, 12 mM KCl, 20 mM dl-lactic acid and 10 mM 2-deoxy-D-glucose (pH 6.5) for 2 h. MLA caused a significant reduction in the levels of LDH from 286+/-8 units/l in controls to 165+/-5 units/l (mean+/-s.e.m.; P<0.0001). Similarly, CK significantly decreased from 104+/-3.1 in controls to 85+/-1.4 U/l (P<0.001). Western blot analysis indicated a significant accumulation of 72 kD heat shock protein in MLA treated as compared to control cells. No changes in 27, 32, and 90 kD heat shock proteins were discernible in the MLA treated group. These data suggest a significant "anti-ischemic" effect of MLA in myocytes that is accompanied by induction of 72 kD heat shock protein.